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     Electrochemical carbon dioxide reduction is a promising way for the synthesis of carbon based chemical or 
chemical precursors. Efficient electrocatalyst that selectively reduce carbon dioxide at lower overpotential are needed. 
Research in this area already explored and the majority of the work focuses to improving electrocatalytic abilities such 
as high selectivity and low overpotential. This thesis began with the modification of electrocatalysts by tethered with 
ligand-coordinated redox-active metal complex ({Ru(bpy)2}2+, bpy = 2,2’-bipyridine). During electrolysis, 
ligand-coordinated redox-active metal complex reduce before electrocatalytic active site and increase electron density to 
improved CO2 reduction abilities. 
     A ditopic planar pseudo-pincer ligand supported nickel based electrocatalyst modified by attaching 
ligand-coordinated redox-active metal complex and investigated the reduction abilities of carbon dioxide to carbon 
monoxide. Electrocatalytic results suggest that the ligand-coordinated redox-active metal complex tethered 
electrocatalyst improved turnover frequency by utilize electron influence from redox-active ligand and decreased 
overpotential due to the inductive effects of Ru2+ ions on catalytic active site. 
     Nickel cyclen metal complex modified by tethered ligand-coordinated redox-active metal complex via 
4-methylpyridal linker. Electroanalytical investigation of electocatalysts suggest that the ligand-coordinated 
redox-active metal complex enhance carbon dioxide reduction abilities of nickel cyclen electrocatalysts. 
Ligand-coordinated redox-active metal complex reduce before catalytic active site and transferred electron to enhance 
catalytic activity and allow to decrease overpotential. In other words, ligand-coordinated redox-active metal complexes 















低下し、電極触媒能力が改善された。要約すると、Habib Md. Ahsan は、電極触媒能力を改善
するための新しい方法を提示し、他の方法との関連で結果を議論した。  
自立して研究活動を行うに必要な高度の研究能力と学識を有することを示している。したが
って，Habib Md. Ahsan 提出の博士論文は，博士（理学）の学位論文として合格と認める。  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
